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The survey data of the yen/dollar exchange rate, collected twice a month for eight years 
from 1985 to 1993, shows the following features. First, the expected exchange rate 
changes in the short horizon (one month) is of the band-wagon type while the expected 
changes in the long horizon (three to six months) is of the mean-reversion type. That is, 
foreign exchange traders infers from recent appreciations or depreciation that the recent 
change in the exchange rate will continue for a while, but the direction of changes will 
reverse, eventually. Second, this result is robust for the entire sample period, which 
includes sub-periods of sharp yen appreciations and of relative calm, and with respect to 
different specifications. Third, the deviation from an equilibrium exchange rate does not 
yield a robust estimate in the regression of expectation formation. Although the history of 
the yen/dollar exchange rate fluctuations in the past two decades shows mean reversion 
over several years, they are not captured in the six-month expectations in the survey data. 
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1. Introduction 
The behavior of foreign exchange rates has been a popular subject in the international 
finance literature ever since the break down of the Bretton Woods system in the early 
1970s. In the following two decades, we have found several "regularities" and "stylized 
facts" on the exchange rate dynamics. One of the salient features about the exchange rate 
movement is that the exchange rate is close to a random walk in the fine frequencies, say 
daily data, but has serial correlation in the lower frequency data, say in the quarterly data. 
For very low frequencies, say a decade or so, the exchange rate seems to be cyclical. 
However, the exchange rate can deviate from an equilibrium exchange rate (or a range 
loosely defined as such) for a significant length of time. The experience of the 
over-appreciated dollar in the first half of the 1980s is an obvious example of this. It is 
still a challenge to present an internally-consistent model with a random walk behavior in 
the short run with low-frequency cycles around the equilibrium rate in the long run. Engel 
and Hamilton (1990) described it as a switching between two different processes of random 
walk with a trend. Frankel and Froot (1988) and Froot and Frankel (1990) employed a 
simulation model of a market comprised of two different kinds of participants, chartists and 
fundamentalists. 
One way to advance our understanding of exchange rate movements is to model and 
estimate directly expectations of market participants, since a majority of the foreign 
transactions are for capital transactions reflecting exchange rate expectations, rather than 
current account transactions. Expectations of market participants, traders and investors, 
can be used to test how they perceive the exchange rate to behave in the short and long 
run. 
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As survey data on the exchange rate expectations have become available during the 
1980s, many have conducted empirical investigations on expectation formations. (See 
Dominguez (1986), Frankel and Froot (1987a) and Ito (1990) to name a few. Also see 
Takagi (1991) for the "survey of the survey literature.")1 It has been established that 
expectations for the short horizon, say one week to one month, tend to be more of the 
bandwagon type (that is, the exchange rate will continue to change in the same direction as 
the recent changes) and expectations for the long horizon, say three months to six months, 
tend to be mean reverting (that is, it will reverse the direction of change, and will go back 
to an "anchor"). (See Frankel and Froot (1987b), and Froot and Ito (1989).) 
This paper will advance this line of investigation one step further and investigate 
whether agents realize the existence of a long-run anchor of the exchange rate. To that 
end, I will define an equilibrium rate of the yen/dollar rate, and investigate whether the 
deviation from the equilibrium has any impact on the expectation formation. 
The rest of this paper consists of the following sections. Section 2 describes, in 
quarterly data, the two-decade history of the yen/dollar rate since 1973. In Section 3, the 
survey data, available for 1985 to 1993, used in this paper is introduced and examined for 
general characteristics. Regression analyses to study expectation formation is conducted in 
Sections 4, 5, and 6. Section 7 concludes with summary and future direction of the 
research. 
2. The Yen/Dollar Exchange Rate. 1973-1993 
The quarterly yen/dollar exchange rate is plotted, as the solid line, from 1973 to 1993 
in Figure l.2 The solid-line exchange rate movement clearly shows the long run trend and 
fluctuations around it. In order to highlight this characteristic, the upper broken line is 
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drawn as a log-linear "trend" in the sample period, and denoted by SEQ3(t).3 Once the 
exchange rate crosses this line, it tends to stay above or below at least for several quarters. 
There is a strond persistence (positive correlation) in the quarterly yen/collar rate 
movement. Vertical lines shows the beginning and end of each subperiod of survey data to 
be introduced in the next section of the paper. 
The lower broken line is drawn as an approximate level of the yen/dollar exchange 
rate to balance current accounts. Without significant capital movement or official 
interventions, current account surpluses (deficits) tend to appreciate (depreciate) its 
currency. The Bretton Woods system collapsed in August 1971, and the yen departed from 
the rate of 360 yen/dollar which had been fixed since 1949. Japan has in general recorded 
current account surpluses in the post-Bretton Woods system, but its current account went 
into deficits in five years, 1973-75 and 1979-80. The United States experienced in general 
current account deficits after 1971, except 1973-1976, and 1980-81. Note that in 1973 and 
1979, the Japanese current accounts, as well as the United States, were close to zero. 
Hence, we may regard the exchange rate at that time may be close to its equilibrium level 
in the sense of balancing current accounts of the two countries. Hence, we will take four-
quarter averages of the yen/dollar rates are substituted in 1973:2 and 1979:2.4 Then the 
log-linear trend is fit between these two quarters and then extrapolated beyond 1979. Let us 
call this (lower) broken line in Figure 1 "the equilibrium exchange rate/ since the two 
benchmark points were chosen for years when current accounts were balanced. The 
logarithm of the equilibrium exchange rate is denoted by SEQ2(t). 
It is obvious from the figure that the difference between the two broken lines happens 
to stay relatively constant. (See appendix for exact numbers.) 
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*** insert Figure 1 about here *** 
In order to characterize the long-run behavior, the quarterly exchange rate is regressed 
on the lagged exchange rate change and the deviation from the long-run trend, where the 
long run trend is defined either by the sample trend, seq3, or the equilibrium, seq2. 
Hence, the following regression is estimated: 
where s(t) is the log of the yen/dollar rate, averaged over quarter t, and seq/(t) is the log of 
the long-run exchange rate (j=2 or 3) defined above and e(t) is the disturbance term. Note 
that equation (1) can be transformed as the following, ignoring the disturbance term: 
Namely, the spot rate of period t is a weighted average of the spot rates of t-1 and t-2 and 
the long-run spot rate. 
In a special case, if coefficient a and c are zeros, coefficient b becomes the weight on 
the s(t-2) where s(t) is the weighted average of s(t-l) and s(t-2); while if coefficients a and 
b are zeros, coefficient c becomes the weight on seq/(t) where s(t) is the weighted average 
of s(t-l) and seq/(t). Hence, the following interpretation is natural. If b is negative, then, 
other things being equal, it implies a positive serial correlation in exchange rate change, 
namely, the direction of change in the exchange rate from t-2 to t-1 tends to continue from 
t-1 to t. If c is positive, then, controlling for other factors, the exchange rate tends to 
return to return to the long-run equilibrium, seq/. 
Results of the estimation, with several variations on special cases and choice of 
definitions for the long-run equilibrium, on the definition, are shown in Table 1. 
*** Insert Table 1 about here *** 
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The table shows that (i) when the exchange rate appreciates 1 percent from t-2 to t-1, it 
tends to appreciate about 0.4 percent from t-1 to t, and (ii) a 1 percent deviation of the 
exchange from the long-run equilibrium at t-1 tends to cause a 0.1% change toward the 
equilibrium. The first effect implies a bandwagon type behavior, that is, once the rate 
moves in one direction (appreciation or depreciation), it tends to continue in that direction. 
The second effect implies a mean-reversion type behavior such that in the long run, the rate 
will return to the equilibrium. Although the coefficient of the second effect is small in 
magnitude, the deviation variable will become increasingly important if the rate continues 
to deviate due to the first effect. 
To explain the phenomenon of short-run bandwagon and long-run mean-reversion, 
Frankel and Froot (1990 a,b) suggested a model with two types of agents, chartists and 
fundamentalists. Their model can be understood as follows. The chartists believe that the 
exchange rate follows a random walk, or in a more complicated model, a bandwagon 
(explosive) type process. The fundamentalists expect that the exchange rate returns to the 
equilibrium rate defined by fundamentals. There is a third type of agent, institutional 
investors, who allocates funds to chartists and fundamentalists depending on the success of 
past forecasts. If chartists are successful, more funds are allocated to chartists. Then their 
(financial) weight in the market increases, which makes it more probable that the true 
process follows a bandwagon, chartists' belief. As the exchange rate deviates more and 
more from the equilibrium rate, risk of collapse increases because of the feedback from the 
real side of the economy. Sooner or later, the fundamentals work and start pulling the 
exchange rate back to the equilibrium rate. Once the rate turns around, the bandwagon 
works to restore fundamentals. A simulation of this type of theoretical models, shown by 
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Frankel and Froot (1990a), is broadly consistent with the exchange rate behavior, that is a 
low-frequency fluctuation around the equilibrium rate as just like in Figure 1. However, 
an exact structural model that is amenable to estimation has not been developed. 
Engel and Hamilton (1990) develop a model of switching random walks. They 
explained "long swings" in the dollar as switching between the random walk processes with 
different trends, with stochastic switching between the processes. Even with a small 
probability of switching, the process eventually switches with a sufficiently long time, thus 
the long swing. 
The evidence presented in Figure 1 is consistent with a scenario of fundamentalists 
and chartists, a la Frankel and Froot, or with a switching model like Engel and Hamilton. 
The quarterly exchange rate movement shows the bandwagon behavior in the short-run and 
the mean-reversion in the long-run. Knowing that the exchange rate behaves as above, 
how do market participants form their expectations? This is the next topic of investigation. 
3. Preliminary Analysis: Survey Data 
The Japan Center for International Finance (JCIF) in Tokyo has been conducting a 
yen/dollar exchange rate expectation survey twice a month since May 1985. The survey is 
conducted by telephone interviews. The polls had been taken on Wednesdays until 1989, 
when they were switched to on Tuesdays. The interval between surveys is usually two 
weeks and sometimes three weeks so that surveys are conducted both near the middle of 
the month and near the end of the month. The average of 44 participants in the survey is 
announced by JCIF, on the day after the survey.5 In this paper, we use data for the 192 
surveys from May 1985 to August 1993.6 
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In preparation for analyzing expectations formations of short and long horizons, 
expectations variables and actual changes are defined as follows. The k-month(s) ahead 
expectation of the yen/dollar rate surveyed at period t is denoted by ES(t,2k), k = 1, 3, 6. 
Note that k denotes months, while observation frequency is half months, so that 2k is 
added in the time period. The yen/dollar rate quoted as the Tokyo market closing of the 
survey day is denoted by S(t). The expected change, denoted by SEfc(t), is defined in 
percentage as 
where t+2k means (two times k) observations after period t. For example, for 1-month 
expectation (k=l), expectation is for the rate to be recorded at two observations later, 
since the observational frequency is half month. 
The actual two-week change, denoted by DSP(t), is defined in percentage as 
The forecast errors is defined as, 
In Table 2, some summary statistics, time-series mean and standard deviations, of SEk 
(k= 1,3,6), CHG, and FEk (k= 1,3,6) for the entire sample period and four equally divided 
subsamples are shown. Also shown is the accumulated change (Change sum) of the 
exchange rate, defined as the difference between the spot rate of the last survey date of the 
(sub)period and the last survey date of the preceding (sub)period.7 
*** insert Table 2 about here *** 
From Figure 1 and Table 2, it is quite obvious that the yen had experienced a steep 
appreciation from 1985 to 1987, followed by a period of stability of four years. During 
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the period of 1991-1993 the market also experienced a relatively mild yen appreciation.8 
Hence, expectations formation and forecast errors may behave quite differently before and 
after 1987. In the following analysis, therefore, results are presented for the entire eight 
years, and also for four two-year subsamples. 
In subperiod I (June 1985-June 1987), the yen appreciated roughly from the level of 
250 to 140 almost monotonically. This subperiod roughly corresponds to the period when 
the Group of Five countries decided to depreciate the U.S. dollar at the Plaza meeting 
(September 1985), and then agreed to stabilize the exchange rate in a target zone at the 
Louvre meeting (February 1987).9 The DSP mean in the table indicates that during this 
period, the yen appreciated more than 3.5 percent per half month. During subperiods II 
(June 1987- June 1989) and III (June 1989 - June 1991), the yen fluctuated in the band of 
120-160, and the time-series mean is almost zero for both subperiods II and III. In the 
fourth subperiod, the yen appreciated moderately again, some 40 yen appreciation. 
The average expected changes in the yen and their forecast errors suggest that 
forecasters seem to have been persistent in their mistakes. The. magnitude of mistakes in 
traders' expectations can be seen in the table 2 (the row for FE1) shows that traders in 
predicting one-month change of the yen, on average, underestimated the yen appreciation 
by 0.8 percent in the first subperiod, and then overestimated it by 1.2 percent.10 In the 
third subperiod, the size of mistake was reduced to less than 0.5 percent. In the last 
subperiod, traders again underestimated the yen appreciation by 0.8 percent. However, we 
have to be cautious in interpreting these biases in forecasts, since standard errors are large. 
For subperiod III, forecast errors were the least of the subperiods for all forecast 
horizons. The numbers are much closer than their compared to corresponding numbers in 
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subperiods I and II. After four years of mistakes — first underestimating appreciation for 
two years and then overestimating appreciation for two years, market participants seemed 
to have finally figured out the characteristics of the exchange rate behavior. Alternatively, 
we may interpret it in that since the variance of St is much smaller in this period, there was 
less change for mistakes anyway. 
Forecast errors in three-month and six-month forecasts (FE3 and FE6) show more 
blatant mistakes. In the first subperiod, traders underestimated the three-month yen 
appreciation by 4.5 percent, and the six-month yen appreciation by more than 10 percent. 
However, there are overlapping observations for calculating the forecast errors in the 
"average" here. Hence, this alone should not be taken as statistical evidence of biases. It 
is fair to conclude that the effect of the Plaza agreement was underestimated by market 
participants. 
4. Long-run vs Short-run 
Now let us turn to the issue of short-run vs. long-run expectations. During the 
persistent appreciation phase from 1985 to 1987, the magnitude of expected changes in 
three months (SE3) was less than that in one month (SE1). The most striking feature of all 
is the six-month expectations (SE6), which were on average in the direction of 
depreciation, resulting in specutacular forecast errors. During the two years, including the 
post Plaza agreement months, the six month forecasts turned out to be underestimated the 
yen appreciation by 11 percent on average. Traders, forecasting the future path of the yen, 
were expecting that a yen appreciation would continue for one month, would start to 
depreciate from one month to three months and then would decidedly depreciate from three 
months to six months. During the appreciation phase from 1991 to 1993, traders were 
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expecting a larger appreciation in three months than in one month, and an even larger 
appreciation in six months than in three months, the exchange rate ex post hardly 
appreciated. 
First, compare the subperiod mean of expected changes for different horizons, 
SEl(mean), SE3(mean), and SE6(mean), for each subperiods I, II, III, and IV: 
The first and fourth subperiod shows a common pattern. Since the yen on average 
appreciated during these subperiods, the evidence is suggestive of the following scenario 
(which will be put to a rigorous test in the next section of this paper). In response to an 
appreciation in weeks prior to a survey date, market participants predicted that the yen 
would continue to appreciate for the following month but would depreciate in the long run 
(three to six months) to partially offset the appreciation that had just happened. The former 
aspect is called a "bandwagon" expectation and the latter a "mean-reversion" expectation. 
For subperiod II, the average actual change per month was a 0.05 percent depreciation, 
while one-month expectations were on average a 1 percent appreciation. Predicting a large 
appreciation turned out to be a mistake. FE1, FE3, and FE6 show that market participants 
had on average expected more appreciation than actually occurred. This point is even 
more striking in three-month and six-month expectations. The table shows expectations of 
2.4 percent appreciation in three months and 2.7 percent appreciation in six months. In 
subperiod II, more and more appreciation was predicted as the horizon lengthened from 
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one to three months, and from three to six months. So in this subperiod, a statement of 
"short-run bandwagon and long-run mean-reversion" does not appear to apply (at least for 
unconditional means). Since yen appreciation had stopped by 1987 (see small "Change 
Sum" for subperiod II), expectations of large appreciations in three or six months resulted 
in large forecast errors. The exchange rate remained in relatively narrow band during this 
period (see the small "Change Sum" and ", large forecast errors. During subperiod II, 
expectations caught up with the magnitude of actual rapid appreciation that occurred during 
subperiod I. Just when the survey participants predicted a sizeable appreciation, the actual 
appreciation process stalled and sometimes reversed. 
In subperiod III, traders were expecting little changes in the yen/dollar rate for all 
horizons from one month to six months, and the actual change ex post was small.11 
Although the magnitude of the difference is small, an expected appreciation for six months 
was less than that for one month, or that for three months. Hence, a phenomenon of 
"short-run bandwagon and long-run mean-reversion" again emerged in this subperiod. 
Market participants were predicting that the exchange rate would appreciate more until 
three months from a survey date, but would turn around sometime between three months 
and six months from the survey date, so that six months hence, the exchange rate would be 
close to the level on a survey day itself. 
In sum, we observe, in unconditional means of expectations, that in three out of four 
subperiods, the phenomenon of short-run bandwagon and long-run mean-reversion is 
present. But, this may not be satisfactory. If a long-run "trend" (independent of actual 
experiences of exchange rate changes) is forecasted to exist, then unconditional means may 
reflect just "trends." A more interesting line of investigation is to examine how 
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expectations of various horizons respond to changes in the exchange rate. This is pursued 
in the next section. 
5, Regression Analysis 
Econometric work using survey data of exchange rates have become popular in the past 
several years. Frankel and Froot (1990a,b) and Ito (1990) found that market participants 
form bandwagon-type expectations for a short horizon (one-week or one-month) and 
mean-reversion-type expectations for a long horizon (six-month or one-year). 
In the present paper, the former work in the literature is extended so that the 
possibility of mean-reversion expectations are explicitly modeled using the concept of a 
long-run equilibrium exchange rate. Since the exchange rate movement as depicted in 
Figure 1 is known to all market participants, it is natural for the econometrician to model 
that traders infer the exchange rate behavior as a combination of the short-run bandwagon 
and the long-run mean-reversion. In order to model explicitly the long-run mean 
reversion, we will adopt the long-run trend in the preceding section as one of the variable 
that the expectation is based on. In a strict sense, this trend was not known at the time of 
expectation formation in a strict sense. However, as argued later, the result is not affected 
if the current account equilibrium rate is used in place of the log-linear trend. The 
equilibrium rate was theoretically known after 1980, if one realized that the exchange rate 
would have tendency to come back to the equilibrium rate, possibly after a long period of 
deviation. 
As it has been shown in the rational expectation literature, any long-run expectation 
can be constructed as a compound expectation of successive short-run expectations. When 
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this principle is applied to the survey data with different expectation horizons, some care 
has to be taken as to how many regressors are chosen, or what are the constraints on 
coefficients of regressors. (See Ito (1990) and Froot and Ito (1989).)12 
However, neither Ito (1990) nor Froot and Ito (1989) modeled a long-run equilibrium 
value. In the following, I will estimate a model with different expectation horizons 
including a variable of the long-run equilibrium to which the exchange rate will return 
eventually. Theory behind such a specification can be found in Frankel and Froot (1988, 
1990). 
Now, different responses of expectations of different horizons to a shock in the 
exchange rate prior to the survey are examined. In particular, the expected change in the 
exchange rate is regressed on the actual change in the exchange rate prior to the survey 
date and the deviation from the long-run equilibrium: 
where SEk is the expected change revealed from the survey for the horizon of next k 
months, k= 1, 3, 6, and e(t) is the disturbance term. 
CHGj is a measure of the past changes and one of the following three is used in a 
regression: CHG(t) is the past 2-week change, and the estimated results with CHG(t) are 
presented in Table 3, panel A; CHGl(t) is the past 1-month change, and the estimated 
results with CHGl(t) are presented in Table 3, panel B; and CHG3(t) is the past 3-month 
change, and the estimated results with CHG3(t) are presented in Table 3, panel C.13 
DEV(t) is the percentage deviation from the log-linear longrun trend, calculated 
(interpolated) from the quarterly level of the yen/dollar rate from 1973 to 1993, as depicted 
in Table 1 and Figure 1 (SEQ3).14 When traders form an expectation that the exchange 
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rate will eventually revert to the "mean," or a kind of equilibrium, the DEV term becomes 
important. 
Note that equation (2) can be rearranged into the following equation: 
Hence, bk can be interpreted as the coefficient of adaptive expectations. Coefficient 
b* represents traders' reaction to the recent changes in the exchange rate and coefficient q, 
represents traders' reaction to the level of the current exchange rate relative to the long-run 
equilibrium. It is easy to see that the bandwagon expectation corresponds to the case, t\ 
< 0, and mean-reversion to the equilibrium corresponds to the case, 0 < q, < 1. 
Intuition giving this result is as follows. Bandwagon expectations (b, < 0) imply that 
traders expect an explosive process of the exchange rate. However, as the exchange rate 
deviates from the equilibrium level, the force to pull back to the equilibrium by c^ -DEV )^ 
will become greater. Eventually, the latter, the mean reversion force, will overwhelm the 
former, namely the bandwagon force. Hence specification (2) encompasses the possibility 
of the "short-run bandwagon and long-run mean-reversion." 
When ck is restricted to be zero, it becomes 
which is a familiar specification in the literature. Estimated coefficients for sepcification 
(2") are shown in Table 3, Panel A-l, B-l, and C-l. General results of specification (2) 
are reported in Table 3, A-2, B-2, and C-2. The specification of (2") likely suffers from 
inconsistent expectations in the sense of Ito (1990) and Froot and Ito (1988): the finding 
bi < 0 < b3 < b6, such as the case in subperiod I, is usually interpreted as an evidence of 
"short-run bandwagon and long-run mean-reversion" as in Frankel and Froot (1987b). But, 
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this is inconsistent, because compounding one-month expectations into a six-month 
expectation (using iterated projections in the rational expectation literature) cannot produce 
the expectation of the opposite sign.15 
*** Table 3, Panel A, B, and C about here *** 
One of the robust findings in Table 3, in all panels and all subperiods, is 
bi < b3 < b6 
which can be interpreted as an evidence for short-run bandwagon and long-run mean-
reversion expectations. The estimates of b6 in all subperiods, are positive and statistically 
significantly. Market participants expect that any large change (from t-1 to t) will be 
reversed partially in the long run (six months), a common tendency. This is strong 
evidence for the "mean-reversion" property in the long-run. The bt coefficient is negative 
in all subperiods, but it is statistically significant only in subperiod II, using CHG and 
CHG7, and is statistically significant for subperiods I, II, and III if CHG5 is used. The 
coefficient b3 seems to be close to zero. Whether one defines past exchange rate changes 
as two-week, one-month, or three-month changes does not seem to affect qualitative aspect 
of results. 
The signs and sizes of c*, k=1,3,6, are not robust with respect to subperiods. Some 
of them, such as cx and c3 in subperiods I and III, are negative, contrary to our theoretical 
prediction in that mean-reversion will be forced by q, > 0. 
In summary, responses of short-horizon and long-horizon expectations with respect to 
a recent change in the exchange rate (b coefficients) are in the same direction with the past 
changes in the short horizon (bi < 0) but the opposite direction in the long horizon (b6 > 
15 
0). Put differently, the phenomenon of short-run bandwagon and long-run mean-reversion, 
in terms of b coefficients, is confirmed in Table 3. 
Adding the deviation from the equilibrium exchange rate as a regressor should pick 
up a force pulling back toward the equilibrium once the exchange rate deviates from the 
equilibrium. The sign of coefficient c on the deviation is not robust with respect to 
subperiods of estimation. Note that c6 is significantly positive in subperiods I, n, and IV, 
and not significant in subperiod III, which is consistent with the mean-reversion property. 
However, cx and c3 are negative in subperiods I and III, yielding a puzzle that traders 
expected an explosive process of the exchange rate: the farther the exchange rate is away 
from the equilibrium, the more probable will the exchange rate deviate away from the 
equilibrium. 
Recall that coefficient c in the true process does show the mean reversion property (c 
> 0) as presented in Table 1, which roughly corresponds to Table 3, Panel C-2, subpanel 
of SE3, in terms of regressors. The difference in coefficients of Table 1 and Table 3 (C-2, 
SE3), such as the sign of coefficient c, can be regarded as the deviation of expectations 
from the true process, suggesting traders' irrational expectations: traders were unaware of 
the force toward the equilibrium, and made systematic errors on the mean-reversion force. 
Even when the exchange rate deviated from the equilibrium, traders underestimated the 
probability of the exchange rate crashing toward the equilibrium. 
6. Further Regressions 
In this section, more variables which might affect expectation formations are added on 
the right hand side. If expectations formation is of the adaptive type which corrects for 
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past forecast errors, then the past forecast errors should be one of the explanatory 
variables. Forecast errors of the k-month forecasts revealed at t are defined as 
Another variable which is likely to be relevant in making a forecast is the forward 
premium: 
Hence, the equation for forecast formations is now specified as follows: 
where k == 1,3,6, and e(t) is the disturbance term, 
Note that each variable in equation (3) can be rearranged as the weighted average of 
various factors, just the same way as in (2'). A positive coefficient implies that the 
variable tends to pull the spot rate toward the level of that variable (relative to the spot rate 
at t-1), while a negative coefficient implies that the variable tends to push away the spot 
rate from that variable (relative to the spot rate of t-1). 
Results of regression (3) are shown in Table 4. A most notable result is that, for the 
1-month forecast equations, the coefficient on forecast errors is positive and significant, 
implying that market participants revise the forecast so that given the forecast errors, the 
future spot rate will reverse toward the level that traders expected today's level would be 
one month ago. Put differently, traders are persistent in their expectation of what the 
exchange rate would be. The forward premium, in general, does not have a significant . 
coefficient. 
*** insert Table 4 about here *** 
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The "short-run bandwagon and long-run pattern in b coefficients, b, < b3 < b6 
found in Table 3 is again present in Table 4 and the significance has improved. The 
pattern seems to be robust with respect to adding other regressors. 
By examining Table 4, we also note that market participants use different kinds of 
information for different times. 
Lastly, the deviation from the longrun equilibrium is added: 
in order to see whether results in Table 3, panel B-2 is robust with respect to adding 
forecast errors and forward premium on the right hand side of the regression. 
Results of estimation are shown in Table 5. First, the pattern of the b coefficient, b, 
< b3 < b6; b, < 0, and b6 > 0, is again confirmed in this specification. Second, the sign 
of the coefficient on DEV, the deviation from the equilibrium exchange rate, is not robust. 
As was the case in Table 3, the coefficient on DEV is negative and significant in the third 
subperiod, while it is positive and significant in the second subperiod. This shows that 
traders' have not been consistent over time in extracting information from the deviation 
variable. The evidence suggests that traders were not sure whether the exchange rate 
reverts to the long-run mean (equilibrium), or were not sure where the equilibrium was. 
*** insert Table 5 about here *** 
In summary, the expectation formation formula seem to be time-varying, as indicated 
by widely different coefficient values on various regressors in different subperiods. 
However, the pattern of the coefficients on the recent exchange rate changes for 
expectations of different horizons show some support to a hypothesis of "short-run 
bandwagon and long-run mean reversion" is robust with respect to various specifications. 
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7. Concluding Remarks 
In this paper, the phenomenon of "short-run bandwagon and long-run mean-reverting 
expectation" was investigated with survey data for eight years. First, we have established 
that in quarterly data from 1973 to 1993 such a phenomenon exists in the actual exchange 
rate dynamics. Once the exchange rate deviates from the long-run equilibrium it continues 
to deviate in the short-run, but eventually the force will pull it back to the long-run 
equilibrium overcomes the bandwagon. Second, we investigated how traders' expectations 
for different horizons revealed in the survey data. Coefficients in regressions of 
expectation formation show the "short-run bandwagon and long-run mean-reversion" 
property that traders expect that, for the near future, the exchange rate will continue to 
move in the direction of the changes in the recent past, but that the exchange will move 
back where it came in the longrun. In order to give an explicit measure of an equilibrium 
level which the exchange rate return to, I constructed the equilibrium rate as a log-linear 
trend from 1973 to 1993. Deviations from the estimated equilibrium is defined and used as 
one of the regressors in equations of expectation formations. Regressions did not produce 
a robust estimate for the deviation from the equilibrium. Given that the history of the 
yen/dollar exchange rate fluctuations in the past two decades shows the mean reversion 
property, a lack of robust coefficients on a variable of deviation from equilibrium suggests 
traders' failure in taking into account the mean-reversion property. 
Although this paper contributes to the literature of expectation formation, it does 
leave some questions unanswered. Traders' expectations formation seems to change over 
time. Although it is clear from past behavior that the yen/dollar exchange rate fluctuates 
around a trend, it is unclear whether traders explicit consider the possibility of mean 
19 
reversion to the equilibrium. It is left for future research to model a better measure of the 
longrun equilibrium or the deviation from the equilibrium. 
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Notes: 
1. Cavaglia, Verschoor, and Wolff(1993a, 1993b) extended the model to Asian 
currencies and more recent data. 
2. The quarterly exchange rate is defined as an average over a quarter of 
the daily closing rates in Tokyo. 
3. The logarithm of the exchange rate from 1973:1 to 1993:2 is regressed on 
constant and time, and then the exponential of the fitted value is shown in 
the graph. Implicitly, I am assuming that the exchange rate is mean 
reverting in the long run. However, if there is a unit root, the coeffient 
estimates in the above-mentioned regression is not reliable. The direct 
unit root test in the lower frequencies is not possible for the lack of long 
observations. 
4. For 1973:2, the average of exchange rates of 1972:4, 1973:1, 1973:2, and 
1973:3 is used, while for 1979:2, the average of exchange rates of 1978:4, 
1979:1, 1979:2, and 1979:3 is used. 
5. Respondents are foreign exchange experts in 44 companies: 15 banks and 
brokers, 4 securities houses, 6 trading companies, 9 export-oriented 
companies, 5 life insurance companies, and 5 import-oriented companies. 
They are asked to forecast the future yen/dollar exchange rate for 1-month, 
3-months and 6-months from the survey date. The surveys have very few 
"holes." (There are a few missing observations for individual companies.) 
Hence, essentially, this can be regarded as a panel data. However, in this 
paper, we use only the average of the 44 participants as the representative 
expectations of the market. For biases based on the types of industries, 
see Ito (1990). 
6. Surveys were not taken in mid-August in 1990, 1991, and 1992, and the 
end of December 1991 and 1992, to accommodate holiday seasons. 
7. For the entire period and the first period, the last period of the 
preceding subperiod is defined as the date that the survey would have been 
taken if the survey had existed before the mid-May 1985. 
8. A large yen appreciation, partially aided by the Plaza agreement (September 
22, 1985), took place from 1985 to 1987. Starting from June 1985, the yen 
appreciated from 250 to 160 in twelve months, and then from 160 to 140 in the 
following 12 months. See Ito (1987)(1989) for description of the episode of 
a sharp appreciation and the forces behind it. / 
9. See Ito (1987) for analysis of the intradaily yen/dollar exchange rate 
movement after the Plaza agreement. It is widely believed that the Louvre 
agreement in February 1987 set up a target zone of the major exchange rates. 
There was a lot of talk and speculation about the exact range of target zone 
in 1987 and 1988. See Ito (1989). However, the target zone for the yen/dollar 
exchange rate has not been mentioned as an issue in the public press since 
1989. 
23 
10. Expectations were spectacularly wrong around the Plaza agreement. On 
September 11 (before the Plaza agreement), the spot rate was 244 yen/dollar, 
while the range of 1-month expectations of 44 market participants was from 235 
yen to 249 yenr with an average of 242. (The correct rate turned out to be 
216.2.) No one predicted the sharp appreciation following the Plaza agreement. 
On September 25 (after the Plaza agreement), the spot rate was 229 yen/dollar, 
while the range of expectations was from 210 to 235, with an average of 227. 
(The correct rate turned out to be 211.6.) 
11. This does not mean that subperiod III was a "calm" period. In fact, 
subperiod III was the most "volatile" among the three subperiods, if the 
volatility is measured in standard deviation of half-month changes. This may 
be surprising to the informed reader who remembers a large change immediately 
after the Plaza agreement in subperiod I. During two-week period that includes 
the Plaza agreement, the yen appreciated from 244 yen to 229 yen, about a 15 
percent appreciation, from September 11 to September 25. From September 25 
to October 16 in 1990, the yen appreciated form 136.7 to 128. This change is 
larger in the percentage term. 
12. First, if there is only a single regressor (say, the past actual changes 
in the exchange rate) on the right hand side for expectation formations for 
different horizons, then the model implies that an expected change in the long 
horizon must be proportional to an expected change in the short horizon, which 
is not the case in "short-run bandwagon and long-run mean reversion" type 
expectations. Second, if it is modeled to include several of past changes in 
the exchange rate, then a set of cross-equation constraints has to be satisfied 
in equations with expectations of different horizons on the left-hand side but 
with the same regressors. When such cross-equation constraints are satisfied, 
short-run and long-run expectations are called "consistent." Ito (1990) and 
Froot and Ito (1989) investigated consistency of such expectation formations 
from survey data. 
13. Noting that one period in our sample corresponds to the survey interval, 




14. DEV is defined as 
DEV = 100*(SEQ3(t)-SPOT(t))/SPOT(t). 
One may object to use this variable, since traders in 1985 would not be 
able to calculate the log-linear trend fitted for the data front 1973 to 1993. 
First, since this is fitted to a long period starting 1973, adding one or two 
observations do not change the trend much. However, it is well taken that back 
in 1985, the trend would have looked rather different. Second, alternatively 
we may use the alternative definition of longrun equilibrium discussed earlier 
in this paper. When a long-run equilibrium is defined as the exchange rate 
when the Japanese current account was approximately balanced, namely 1973 and 
1979, the extrapolated equilibrium was depicted as SEQ3 in Figure 1. Note that 
the difference between SEQ2 and SEQ3 is almost constant for the sample period. 
From this, it is easy to see that substituting SEQ3 by SEQ2 will hardly change 
the regression results, which indeed turns out to be the case (although they 
are not reported). Since SEQ2 is defined with data points in 1973 and 1979, 
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the above criticism of using SEQ3 would not apply. Traders in 1985 know exact 
values of SEQ2. 
15. See, for example, Sargent (1987, p.235) for iterated projections. 
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Table 1: Quarterly Exchange Rate Movement 
Table 2: Survey Data Summary 
Table 3: Expectation Formation, Specification I (Extrapolative Expectation) 
Panel A (2-week change as a regressor): 
Table 3, 
Panel B (1-month change as a regressor): 
Table 3, Panel C (3-month change as a regressor) 
Table 4, Expectation Formation, Specification Ills 
Past forecast errors and forward premium added on the RHS 
Table 5: Expectation Formation: specification IV 
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